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Description 

[LIGHT GUIDE PLATE AND 
MANUFACTURING METHOD OF THE 

SAME] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 93111205, filed April 22, 2004. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to a light guide plate and 
manufacturing method thereof. More particularly, the 
present invention relates to a light guide plate fabricated 
by a transfer process. 

[0004] Description of Related Art 

[0005] Due to the rapid development of semiconductor devices 
and man-machine interfaces, multi-media systems have 
found wide applications. In the past, cathode ray tube 
(CRT) is a dominant type of displays on the market be- 



cause of its superb display quality and low production 
cost. However, from an environmental point of view, CRT 
tends to consume too much power, requires too much 
material to fabricate and always produces hazardous radi- 
ation in the process of operation. Hence, with considering 
the production of light, compact, low power rating, radia- 
tion free and high picture quality, liquid crystal dis- 
play(LCD) has rapidly become the mainstream display 
product on the market. 

[0006] Since the liquid crystal panel is not self-illuminant, a back 
light module must be installed accompanying with it to 
serve as a source of illumination. Aside from cold cathode 
fluorescent lamp (CCFL), light-emitting diode (LED) is an- 
other type of light source for a back light module. 

[0007] Fig. 1 is a side view of a conventional back light module 
assembly. As shown in Fig. 1, a back light module 100 
mainly comprises a light guide plate 110, a light source 
120, at least a reflector 130 and a plurality of optical films 
140. The light provided by the source 120 enters the light 
guide plate 110 through a light incident surface SI and 
then reflects by a bottom surface S2 before emerging 
from a light output surface S3. Thus, through the light 
guide plate 110, light from the light source 120 is trans- 



formed into a planar light source suitable for illuminating 
a liquid crystal panel. 
[0008] To increase the uniformity of the planar light source pro- 
duced by the back light module 100, molds for forming 
the light guide plate 110 are often etch or electro-etched 
to produce a protrusion patterns. After performing an in- 
jection molding, a protrusion pattern 112 is formed on 
the bottom surface S2 of the light guide plate 110. Hence, 
light emitted from the light source 120 will be scattered 
by the protrusion pattern 112 on the bottom surface S2 to 
produce a planar light source with a high degree of uni- 
formity. However, this method of fabricating the light 
guide plate is rather complicated and frequently affects 
other processing parameters (for example, the flow drag 
of molding compound affected by the protrusion pattern, 
the homogeneity of etching, the cooling rate and so on). 
Consequently, the reproducibility of the fabricated light 
guide plate 110 is rather low and product yield is hardly 
improved. 

[0009] In an alternative method, a light-scattering pattern is 

printed onto the bottom surface S2 of the light guide plate 
110. However, the printing process has to be carried out 
after the light guide plate 110 has formed rather than in 



tandem. 

[0010] In addition, a reflector 130 is often attached to the bottom 
surface S2 of the light guide plate 110 to increase the 
brightness of the planar light source provided by the back 
light module 100. Nevertheless, attaching the reflector 
130 to the light guide plate 110 increases not only pro- 
cessing time and production cost, but also the overall 
thickness of the back light module 100. Furthermore, 
even if reflector 130 are attached to the areas outside the 
light incident surface SI and the light output surface S3 of 
the light guide plate 110, the possibility of light leak from 
gaps between the light guide plate 110 and various re- 
flectors 130 cannot be completely eliminated. Therefore, 
the conventional method of fabricating a light guide plate 
needs some improvements before an ultra-high bright- 
ness and ultra-thin liquid crystal display can be produced. 
Summary of Invention 

[0011] Accordingly, the present invention is directed to a method 
of manufacturing a light guide plate that can simplify the 
fabrication process, lower the production cost and in- 
crease the degree of sophistication of the light guide 
plate. 

[0012] The present invention is directed to a light guide plate 



having a smaller overall thickness and a lower possibility 
of light leakage from the light guide plate. 
[0013] According to an embodiment of the present invention, the 
method of manufacturing the light guide plate comprises, 
first, a thin film having a transfer material layer thereon is 
provided. Thereafter, a molding machine having a cavity 
therein is provided. The thin film is disposed in the mold- 
ing machine such that at least part of the transfer material 
layer is located inside the cavity. Then, a light guide plate 
body is formed inside the cavity so that the transfer mate- 
rial layer is transferred onto the light guide plate body at 
the same time. 

[0014] In the present embodiment, the transfer material layer is a 
light-scattering patterned layer. Alternatively, the transfer 
material layer is formed, for example, via coating a light- 
reflecting layer over the thin film and then forming a 
light-scattering patterned layer over the light-reflecting 
layer. 

[0015] The light guide plate comprises a light output surface, a 
bottom surface, at least a light incident surface and a plu- 
rality of side surfaces. The light incident surface and the 
side surfaces are adjacent to and positioned between the 
bottom surface and the light output surface. The light- 



scattering patterned layer and the light-reflecting layer 
are transferred on the bottom surface . Furthermore, a 
light-reflecting layer may further be disposed on each 
side surface of the light guide plate. 
[0016] Furthermore, the method of disposing thin film inside the 
molding machine includes a tape-spooling mechanism. A 
spool of tape is disposed on the molding machine from 
one side to another such that at least a portion of the 
transfer material layer is disposed inside the cavity. The 
transfer material layer may be partitioned into a plurality 
of patterned blocks so that rolling the tape forward a def- 
inite distance will align at least one patterned block with 
the cavity. 

[0017] The present invention also provides a light guide plate. 
The light guide plate comprises a light guide plate body 
and a transfer material layer. The light guide plate body 
has a light output surface, a bottom surface, at least a 
light incident surface and a plurality of side surfaces. The 
light incident surface and the side surfaces are adjacent to 
and positioned between the bottom surface and the light 
output surface. The transfer material layer is disposed on 
the bottom surface. 

[0018] In the present embodiment, the transfer material layer 



and the light guide plate body are formed into a unity. 
The transfer material layer is a light-scattering patterned 
layer, for example. Alternatively, the transfer material 
layer comprises a light-scattering patterned layer and a 
light-reflecting layer. The light-scattering patterned layer 
and the light-reflecting layer are disposed on the bottom 
surface. More specifically, the light-reflecting layer may 
be disposed on the bottom surface and covering the light- 
scattering patterned layer. Furthermore, a light-reflecting 
layer may further be disposed on each side surface of the 
light guide plate. 
[0019] In brief, the method of fabricating the light guide plate in- 
cludes providing a thin film having a transfer material 
layer thereon and then simultaneously transferring the 
transfer material layer to the light guide plate when the 
light guide plate body is formed in a molding process. 
Hence, not only is the fabricating process of the light 
guide plate greatly simplified, but also reduces the overall 
thickness of the light guide plate because a conventional 
reflector is no longer required. Moreover, the method per- 
mits the production of a highly sophisticated light guide 
plate and the tape transfer mechanism speeds up the de- 
livery of thin film to the molding machine. 



[0020] It is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0021] jhe accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0022] Fig. 1 is a side view of a conventional back light module 
assembly. 

[0023] Fig. 2 is a flow diagram showing the steps for producing a 
light guide plate according to one embodiment of the 
present invention. 

[0024] Figs. 3A and 3B show two types of tape transfer systems 
for delivering thin films according to an embodiment of 
the present invention. 

[0025] Fig. 4 is a schematic cross-sectional view of various com- 
ponents of a light guide plate according to an embodi- 
ment of the present invention. 

[0026] Fig. 5 is a perspective view of a light guide plate fabri- 



cated according to an embodiment of tlie present inven- 
tion. 

[0027] Fig. 6 is a scliematic cross-sectional view of the light 

guide plate in Fig. 5. 
Detailed Description 

[0028] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0029] Fig. 2 is a flow diagram showing the steps for producing a 
light guide plate according to one embodiment of the 
present invention. Figs. 3A and 3B show two types of tape 
transfer systems for delivering thin films according to an 
embodiment of the present invention. To form a light 
guide plate, a thin film 200 having a transfer material 
layer 210a thereon is provided (step SIO) as shown in 
Figs. 2 and 3A. The thin film 200 is a spool of tape fabri- 
cated using polyester (PET), for example. 

[0030] The transfer material layer 210a are disposed on the thin 
film 200 as patterned blocks B (shown in Fig. 3A) or the 
transfer material layer 210b are disposed on the thin film 



200 as a continuous band (shown in Fig. 3B). In tlie fol- 
lowing, the process of fabricating the light guide plate is 
illustrated. 

[0031] As shown in Fig. 3A, the transfer material layer 210a over 
the thin film 200 is formed, for example, by printing. The 
steps of forming the transfer material layer 210 include 
coating a light-reflecting layer 212 over the thin film 200 
and then forming a light-scattering patterned layer 214 
over the light-reflecting layer 212. The pattern on the 
light-scattering patterned layer 214 is regular grid points, 
irregular grid points or other optimized designs that can 
provide a beam of incident light with an optimal disper- 
sion effect. The light-scattering patterned layer 214 is 
fabricated using a material such as a thermal transfer ink. 
The light-reflecting layer 212 is fabricated using a highly 
reflective material suitable for transfer printing operation. 

[0032] Obviously, the steps of forming the transfer material layer 
210a may just include coating a light-reflecting layer 212 
over the thin film 200 or forming a light-scattering pat- 
terned layer 214 over the thin film 200 according to the 
design requirements. 

[0033] Fig. 4 is a schematic cross-sectional view of various com- 
ponents of a light guide plate according to an embodi- 



ment of the present invention. As sliown in Figs. 2 and 4, 
a molding macliine 250 for forming light guide plates is 
provided (in step S20). The molding machine 250 is an in- 
jection-molding machine, for example. The molding ma- 
chine 250 has a cavity 260. Thereafter, the thin film 200 
having transfer material layer 210a (shown in Fig. 3A) 
thereon is disposed inside the molding machine 250 (in 
step S30) in such a way that one of the patterned blocks B 
is located inside the cavity 260. Finally, material is in- 
jected into the cavity 260 to form a light guide plate body 
280 (in step S40). In the process of forming the light 
guide plate body 280, the transfer material layer 210a will 
detach from the thin film 200 and transfer to the light 
guide plate body 280. 
[0034] In addition, a tape-spooling mechanism 290 may be uti- 
lized to dispose thin film 200 over the molding machine 
250. Through the tape-spooling mechanism 290, thin film 
200 is permitted to reel over the molding machine 250 
and provide a patterned block B of transfer material layer 
210a into the cavity 260. After performing an injection to 
form a light guide plate body 280, the spool of film 200 
rolls on to bring in another patterned block B of transfer 
material layer 210a into the cavity 260. If the transfer ma- 



terial layer 210b in Fig. 3B is used, tlie tape-spooling 
mechanism 290 drives the spool of film 200 forward to 
bring an unused transfer material layer 210b over the 
cavity 260. 

[0035] Obviously, the thin film 200 is not limited to a spool of 
tape and the driving mechanism for the thin film 200 is 
not limited to a tape-spooling mechanism 290. A sheet of 
thin film 200 may be delivered to the cavity 260 one at a 
time using various types of transport mechanisms. Alter- 
natively, the molding machine 250 may have a plurality of 
cavities 260 such that the bodies of a number of light 
guide plates 280 are formed simultaneously in a single 
injection molding operation. 

[0036] Fig. 5 is a perspective view of a light guide plate fabri- 
cated according to the present invention. Fig. 6 is a 
schematic cross-sectional view of the light guide plate in 
Fig. 5. The light guide plate 300 of the present invention 
mainly comprises a light guide plate body 280 and a 
transfer material layer 210a as shown in Figs. 5 and 6. 
The light guide plate body can be fabricated into a wedge 
shape, a plane rectangular shape or other geometric 
shapes, for example. In the present embodiment, the light 
guide plate body 280 having a plane rectangular shape is 



illustrated. 

[0037] The light guide plate body 280 has a light output surface 
S4, a bottom surface S5, a pair of light incident surfaces 
S6 and a pair of side surface S7. The light incident sur- 
faces S6 and the side surfaces S7 are adjacent to and po- 
sitioned between he bottom surface S5 and the light out- 
put surface S4. The transfer material layer 210a is at least 
transferred on the bottom surface S5. Since the transfer 
material layer 210a is transferred on the bottom surface 
S5 when the light guide plate body 280 is formed, the 
transfer material layer 210a and the light guide plate body 
280 can be formed into a unity. The light-scattering pat- 
terned layer 214 and the light-reflecting layer 214 can be 
transferred on the bottom surface S5. Obviously, a light- 
reflecting layer 214 may also be transferred on the side 
surfaces S7. In other words, a light-reflecting layer can be 
transferred to all the surfaces of the light guide plate body 
280 except the light output surface S4 and the light inci- 
dent surfaces S6, hence, light leaking is prevented. Un- 
derstandably, the light-reflecting layer 214 may be trans- 
ferred onto the bottom surface S5 only. 

[0038] In the present embodiment, the transfer material layer 

210a comprises a light-scattering patterned layer 212 and 



a light-reflecting layer 214. Clearly, the transfer material 
layer 210a can also be a single light-scattering layer 212 
or a single light-reflecting layer 214. 

[0039] In summary, the method of fabricating the light guide 

plate according to the present invention includes provid- 
ing a thin film having a transfer material layer thereon and 
then transferring the transfer material layer onto the light 
guide plate in the injection process for forming the light 
guide plate body. Hence, the fabrication of a highly so- 
phisticated mold using specialized techniques is rendered 
unnecessary. Furthermore, the simplification of process- 
ing parameters also permits the fabrication of light guide 
plates with highly sophisticated properties. Moreover, the 
light-reflecting layer on the light guide plate body can be 
formed into a unity. Since there is no need to attach a re- 
flector as in the conventional technique, overall thickness 
of the light guide plate is reduced. In addition, light leak- 
ing is also prevented and the brightness of the back light 
module increases. Finally, the tape-spooling mechanism 
for dispensing thin film over the cavity also speeds up the 
process of fabricating the light guide plate and lowers unit 
production cost. 

[0040] It will be apparent to those skilled in the art that various 



modifications and variations can be made to tlie structure 
of the present invention witliout departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



